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Example 4: nd the area of the region boundec 
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Learning Goals 


* Identify which functions can be solved using the method of 


integration by parts (HB P N 


+ Understand how to choose the values of “u” and "dv" 


* Evaluate integrals using integration by parts 


Formula for Integration by Parts 


Integration by parts comes from the product rule for differentiation. 
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Differentiate u to obtain du. 


Find v by taking an antiderivative of dv. 
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Rules to Apply Integration by Parts 


(mde LN — Cv du 


The original integral CANNOT be evaluated by 
a normal u-substitution alone. 


Begin by rewriting the original function as the 
product of two pieces, u and dv. 


We must be able to integrate dv! ECT must fe etla 


The new integral should be easier than the oar Clhea'a 
original problem. If not, try a different choice 6 F- J^ 
for u and dv. 


When to use Integration by Parts 


Use ab by parts to evaluate the integrals of: 
* Inverse functions 
* Logarithmic functions 


* Functions that are combinations of more than one type of function 
(i.e., polynomials, trigonometric, exponential, logarithmic functions) 


* Note: We can combine IBP with the methods we have learned so far 
(e.g., start with a u-sub and then apply IBP after simplifying) 


* After practice, you should be able to spot IBP type integrals quickly 
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Hints about IBP technigues 


DO NOT use tables, or tabular integration methods, you have seen 
before in this class! 


Start with a blank slate of parameters you need to find organized 
like the following: 


Oe du = 
du — OS 


Be prepared to apply IBP more than once, e.g., to evaluate [Pera 
If nothing else works, you can always take du = 1- dr 


We will see many examples in the next slides l; 
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Order in which to choose u 


Choose u according to the /LATE rule: 
^A | 1-Inverse Functions sin "(ri cos ! (z), tan (x) 
L — Logarithmic Functions ln(x), log(x), log,(2) for b > 0 
A — Algebraic Expressions (polynomials, rational functions, etc.) 1, TZ, T 
T - Trigonometric Functions sin(x), cos(x), tan(x) 
E-ExponentialFunctions e” e 37 


2 


Tip: In the event of a "tie" in the /LATE rule, pick u to be Set, Ù 
the simplest of the two functions. سے‎ 
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